Short-term, low-dose cadmium exposure induces hyperpermeability in human renal glomerular endothelial cells.
The kidney is the principal organ targeted by exposure to cadmium (Cd), a well-known toxic metal. Even at a low level, Cd damages glomerular filtration. However, little is known about the effects of Cd on the glomerular endothelium, which performs the filtration function and directly interacts with Cd in blood plasma. In this study, we cultured human renal glomerular endothelial cells (HRGECs) in the presence of serum with treatment of a short term (1 h) and low concentration (1 μm) of Cd, which mimics the pattern of glomerular endothelium exposure to Cd in vivo. We found that this short-term, low-dose Cd exposure does not induce cytotoxicity, but increases permeability in HRGECs monolayers and redistributes adherens junction proteins vascular endothelial-cadherin and β-catenin. Though short-term, low-dose Cd exposure activates all three major mitogen activated protein kinases, only the inhibitor of p38 mitogen activated protein kinase partially prevents Cd-induced hyperpermeability in HRGECs. Our data indicate that the presence of Cd in blood circulation might directly disrupt the glomerular endothelial cell barrier and contribute to the development of clinical symptoms of glomerular diseases.